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(54) [^KcD^Sli;] i«fttS60«i:Blftt;m«l!!M7/-l* 

(57) 



1 f&'j^(Dm 1 »^«©a^ift^Rit-r5#s^*-rs® 

K„ 

[ft*« 3 ] « 1 (D^m^> = -^/VT' 5 1 X 

1 ~ 3 WfBr|x;0^cSB«© T / 
&Jt 61**11 1 ~ 4 ©f5rti;6^(-lB«OT / - K„ 

[l**«8] |g3fife5J-^s, y7ir;ti;^AX(*3/Vvh 
r / - Kro«^{t^&«j#tt ^^*5^S^*1-5®3^ 

1 0 ] tfiiBT y - mnm^T.mK m i ^ 

[ft *IS 11] ^3 fi)c5^^Axe^s. ^ 1 &0^^ 2 

[ft*^ 12] mi <D^m^^-r?>mi^». ^mm 

1 <»:^Ji(Daj|^{t^K-ifc-r5#S^^-t-sm2^^)-d3j; 
t^r y - Kw^ :f !J^^{b^ESjh-t-5 #S^^-t-5m 3 ^ 

^j;:j;o-cry-m;|£F^jg^-t-sxsi:. S^ry- 
i:B8a$-&5XSi:;?i^Pj^5@^*cK 

^tmmmmmm r y - k©$j jt;^fe 
[issjop«H^j;is?^] 

[0 0 0 1] 

-7" Kir U T^*-iJ— y :y h ^ttffl Lfc@|f*^{l:i|^^» 



[0 0 0 2] 

[t^3l5©g«] ffi^. @#:^ft:WJ|^a?tfi (SOFC) 

oFctt. 9 0 o~i 0 0 otcDia^-e-f^^tij-t-So rcD 
J: 5 ''cesa-ctt. feSttro$ji|£Fds^ft:u ry- 

[0 0 0 3] soFC(c*5v^-c}4, i^-y^hTy- 

K IP*>, y h y ^^A^S^^/L-ac^T-fey 5 5/^ (ce 
r) RX^~y^^V^m (met) ro^i-a•%;4S^V^ fe^S^ N 
iffitl. ry-Kf^i-^mSS^ffML. vJ;V3=:Tffi 

[0 0 0 4] ffi®«e5fe<i^^cOTy-mfiei:brf4, f- 

-y hP^©~:;'/V='=:T^ K-T'K (doped) -fe D 

T -u-Em L fc t » /^s^ b *x.r V ^ 5 „ K-r K-fe y T i±> 
iiS^ry- K#H^4^^:«*^:^W5»***«l^l- 
aoTSt/Ti^So A^/5^2>i?y T-a^ry- mj?gft 

[0 0 0 5] 

[|SB^«s)ij?*LJ;5 t-rs^H] t^oT, *lse^©ISH 
5«^S1tW[p]-hLfc K-:/ Kir y T^Wf— y y 

[0 00 6] ^^B^^mosSSii, K-7° Kir y T-^^ 
[0 0 0 7] 

±-f-5#sd3 ios^sror y - Kraw^-fb^e^Wtt^K 

[0 0 0 8] *BBJf4_hiBO*flI,f-S-^§^fiSSixfc% 

©T^fefp. ^®iEi®sgn. ^lo^m^^-rsmi 

fig^ t . iS^^ 1 1 ©^ScDffi|!i{b&P^±-f-5 

¥S^*-r5^2i=S^t. Ty-K««fi;{bf:K)!|#tt& 
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[0 0 0 9] mi LV^^ft«i«fc LT, m 

mm 1 VTi)^h^£v. mi (D^mi-i^^^y^/^i)^ 
[ 0 0 1 0 ] m 1 w^tcffiw^* L-\^^mmmmt l 

[0 0 11] :^mm(Dm2<Dmm^. «ico^«sr*i- 

^ltBlJ?g^»(0^1(^^«»afe^li*K 

^m±-r^^^i:^-ti>m3!^^;^t:ti^h!&?>mi^mt^ 

[0 0 12] *:|Sfp3coS3coWi'H. ^KO^M^^-T 

5® 1 i7]c^>, ^'t^m 1 (/j^m(omiit^m±-r^^^^ 

2 i5g5>Jo J; t/r / - K(omA[ft:^&tJ#tt*r^i& 
[0 0 13] m3coSgco»*LV^*^Sfli«i:bT. W 

sBr/-mi|sfffMx@/5-\ ^is.o«^2;5g5>d-e5i5g2. 

Sig$tL/cTy-K^B3)5K5^(CJ;!9il5c-rSX@ 

^l&tFS2fiici^^^e>fife5T/-K(C^3^^^-^ 
!ft$*5XS^^tfit:6W* bv\ 

1 m^. ^^mm i <D^m(Dumt^^±-r?>^m^ 

5 ^ 2 i U^T / - ^ :^ ^ t ^ l»lt t- 5 
3 J; o TT / - W|iP^?F^|5!c-rs 

[0 0 15] 

[00 16] Hl{c^^^l3J}c#t)5Ty-K^^-r«3i 
mm^^-To 7/~VlOli. :=-^yir/uj^um2. ir 

y T^um 1 4 . 1 6 Rumimp^ i s ©sjs^ 



v\ @f*M{bti»4m«-e'f$ffl-r5-feyT^M»i 4t 

[0017] W\M 1 6 (4. JPXtf XO^S O F C 
-v- ^^-^ r> A 

[0018] »jKfi-w 1 8 r / - Kro«^^t;^e5# 

[0 0 1 9] *^?qcC)Ty-m. ioT 

[0 0 20] S^f^r y - KJ±. =■ y iy 

900-1, 000 "C-T? 6-8 B#WSS 
rF»3, 3 3 0, 6 9 7^;^$g(ifa«$ti5J:5(-. « 
U^^aivKir^b^iffei-e^S-a-L. 1 5 O'GX-W^jm 
9 0 0-1, 0 0 O'C-eSBtWiiJiKL, H©#LT 

[0 0 2 1 ] r / - K®te(©KjS*S; fc lt{4, 

K-yK-feyr^#tf2m-a-ft^#So -a-m^tv/cr 
(r^mn t M-a-r 5 r t j; 9 , ;^ ^ y --y^wwm L/t 

b*^(::JPX-rs„ )?fcv^-C\ «$gv=/i- 

='=-TmMsn^:^i' v->wm\^fzm. 1, 200- 

1, 4 0 0t:-e;SEfi)c-r5„ ^fSLKilv'/v^n-Tt?!^ 
[0 0 2 2] Sfc. SlJcoa»Mig?£^c^oV^r. 
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i^l0~5 0%, ^!f*L<}*i^3 0~4 0%CO#?L* 

mum) ^'ffi-So iwspt-e, BP*., m 

F^-ee 0 o~9 0 o°c©{•^ll)^as-eii7c$^^2lo 

[0 0 2 3] i)^i)>^T/-V(Dmm:ffmt\.Xii. fi^ 
rogjcS^S^ffl V ^ 5 c t r t ^ o 

[0 0 2 4] _h|B©Ty-K^ffll/^T. WTC^i^^tr 

mM^m^tcry- kh, s o f cry - Kicit 

[0 0 2 5] 

immm] mmmi : *i§iK©-»M«(^fi^oT, ^ 

i^lMig^nfCo 3te-f, *H#tf^3, 3 3 0, 6 9 7-§- 

N i OS.'0«MgOd^f5jtS@^#:^^^L/Co ^<DJ^. 
:^iy^^l-RXS^^i^^-y'>J>^<Dmmm.mmii. Ni :Mg 

tc^. m^Mcm^T^^ 1 , 0 0 0 °cT' 6 ~ 8 mmms^ 

U mffiN i 0-MgO@M*^#fc<, 

1 0 %A/v^>T- K-^ K-fe U T t ?S-a-L. ^iflii: 



[0 0 2 6] * y- vicm L-rii. 3feT. :^hx2y^'y 

Agr K-^LfcL aMnOgd^PiljScSTOJ'f y-^^rPK 
Lfco T/-KSt^*y-K©|Sn:&t'b, m^SStmR 

nm^ 1 7 0 ixm^^-r^y'-^mmmmM^titcs 

^ y-v-ppWJ-rsr ttioTjfMLfco #5:. 

tL/cHS^. 1, 2 0 0~1, 3 0 0°CT-1 55>~1B# 
F^I^I^Lfco #?.;}xfc««o?5ttSa{t, 2. 5cm^ 

\X 1, 0 0 ot;-ei^MiS^L-/c„ ^^{c, 7"'!';^^' 

-y;i— /wK*J]^)?aLfc„ 
[ 0 0 2 7 ] jSltS;*!!, 8 0 0~1, 0 0 O'CcDffiH 

(du^ (DU&xnmhfz, 7k\^^x\ mmi^i, ooo°c 

-t2 0 0mA/cm2®:Alt^JPx.T, 3, SOOStW® 
3, 5 0 0 BtWwW^ctttgco^MtRU^S 

tj: 5 »^ s o F c !r •^;!)D § ix^'cC ;0^o fco 

[0 0 2 8] mmm2 ■. ^^micn-^x. v^/V3=r« 

JliKiClN i -M g O - C e 02««-^#?LttT / - K 

^^i-5^W«?i^f^Kbfco ry-msPF!*, Ni 

MgOSt)5Ce02*>e3)t2>ma@#:iSE^^. Ca 

3 0#:«%©il7C-~;'<^M@Sr*-r5mfiScfe^#fco N 
i O : C e OaJtii. S4S*-C\ ffl^ 7 0 : 3 0 ~ 5 
5 : 4 5-eSb5o StcT 7 — K^f s/<5^^v©#:^%^ 
i!>>'i< 1 1 3 0%{c{¥:it-r5fc*, 3 0^/V%iJ>lT<?3M 

^#fc„ iim, »*LV«i^H, ^ ; N i (i_,)Mg, 
O {^^. x!±. 0. 1~0. 2Sr«-r) T-^^nSH 

[0 0 2 9] »fttl®»#@<*:e^cDaS»Sr, 

hiimh^tc. ^fcV^-e, 1 7 0/zmff(D51Zfflv?/V=3-r 

ix/c;^^y-vBIJSlJJi}4, 3 0~5 0/imCOJ¥^^^L 

Tv^fco V~ym\lt. 17 0 Mnfl:<D5ps^^/V3 

[0 0 3 0] ?>:v^-t:\ ry — K^—;^ bJlSr, 1^1, 2 
0 0 ~ 1 , 3 0 0 X:(Dmm(Dj^Xy<4 y^—. MMR 

Lfc„ MgOC0:/c§|55>^s. N i O t@)§f*^Jl^^SLfc 



-4- 



[0 0 3 1] Jifa«it^?£^fflV^T. 2o»|^-7^V;^ 

gO-Ce02;*^e>figST7-Ki:, ;^hny^^7AK 
-:/KLaMn03;S^P,iS5*y-K^;BV>fc„ S^i^M 

2 5-30 "CT-Sffl Lfc7K*^.X 2 5 c c /5> 
[0 0 3 2] gl3}C«?iASU^Bra«?lt«e (V) t« 

5 Ot:-e©«?feBCtttg{*, 9 0 Ot(C*5(t5«?iilAO 

[0 0 3 3] gi4{;mASLt/B{;M-t5ma^^iS 

t«}«^SS®M«^^1-„ «ftBW«;^«ftt°-^-|l 
il, l^-jaSlcjo (t 5 a?I& A co«;fj«a b - ® (i 2 

[0 0 3 4] mmWi 3 : mMM 2tm- 

Wfi^-C. ^^oJ;9:ict5^effia (5cmx5cm) Sr#i- 

MIS (;^<!r-/k^.i?v/-<— i^a>') }rffiS1-5o ^-ro 

-fi^fPSS^S) (V) t 

ftcDN i -MgO-CeOaTZ-K^ft^L. 

^ 5/ ^ 3 S.t)« 4 T'ii, «iS^gT / - K?rj*ffi Lfc„ H 

«IK*'^aroN i -MgO-CeO^rZ- 
K^fflV^fcWM;:^^?/^ lSU52tt. i^l 0, 00 0^ 

[0 0 3 5] H 6 iz~-:iffmmwm^m^rim^titz 
3-o(Dmm:^^yi'im-r^~mm'^tz'o(Dm&. (v) 

lK0 2(::i:tLr. J; yft^fctemtl^^r^bfco m 
(iM^cfiSm^^-^lfofc^s. Her-}!, tfcfeofcifc. 



1 0 OmA/cm^-e©^|5i!mji*-/i=!s/ b LTS^L 
fco »«*^S»N i -Mg O-C 

e OaTZ-K^rfflV^fcSMt^^^i'^' l&02{i9 0 0 

x^x'imi^. -^mm^m<DN i-ugo-ceOzT 
[0 0 3 6] mmm4 mmm2(Dmmi¥m\m^'fc^ 

mm^. 2. 5 cm^oa^iflfttffi^^-rsN i -Mg 

0- ceo^rz-v^m^ximu mnm'p'DH^s 
M&^m-^mit^'^xmm^n^tco inb2o<D5}^-^ 

[0 0 3 7] |£SH2 5rTy-K(-2 0 c c /^©MS 

^>co#Sj£S-e8 0 o°c(c#iaLfc„ ?fev^-^^ 

soot;, 8 5 0t;S.U«9 0 OtcO^Sar-Wli^Lfc, 

HaStfJomttfgfFffil^i^r'H, a*?as^9 0 0°C 

[0 0 3 8] ^*:^^^:\ H^^. AtlU^S'^mi^S p pm 
S.r/5 0 p pmtt^ii^^fD^n^'tKDm^VCion?)'^ 

^^^m-^icit. ««^i5Ait^«-r-4 5-6 05>sc« 

Mb. 2 0 OmA/cm^W-€«S:ft#T{-'»»L. 

(i, 4 4l3frp1j1^i))^*/t^. «iS5 0 p pmCOH^S^ 
#AL/c„ ?J>Ct^T\ 5 0 0 p pmg^OH^STT-^i^ 
^^fT o fc„ l*J L X r±. 4^ 9 6 

1- ^W^-Brfc^. 5 0 0 p pm^H^SSrjSALfco 

mii^hmhii^fiioic^ TO^fi;«*«;«^p5 5 p pmH 

Ht^M^bKtc. *fc. 5 0 0 p pmSrSx-SHaS^^^ 
©^gtt^it), Ni-MgO-CeOaTy-K}*. 

[0 0 4 0] E8(ra*0-i':f 'J'-^^»?rffifl0L/c» 

»4%*«(-M-r r i o T mm-^mxh^ fco 
[0 0 4 1] gl9(::a*o*^imafie}c*3(t5. 90 0t; 

^m^rxmm.vtmtmm\c[tq±.vx^^^ 
5„ 0;a^e.Bjif.;a^^ij;9i-. W^^M**/i^b5 p p 
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< . 5 0 p pmH^S^^W©^^. il^^l-ttfg^Mli 
^SJLPittfco 5 0 0 p p mH^ S ^^#-r 

fi-g-RN i -Mg O-C e O2T7- K^s. i^-l':^'^^ 

[0 0 4 2] 010 imm^^mm(D^mvm^^-ro 

»L<i4. »^W»^'fl'«Mt*, ^-«*E«a-ei 5 0 
mVe;±i«V^ttffiSr^L, 5 0 0 p pmCOH2S^C'a•f^ 
-C2 5 OB#WJJt±#RLfc^(C'b, 0. 7 5V-eiS(^5 

Btt. m*SJiC0^ft:14, 5c©S?t!lttlg»2 OmV (fi 
[0 0 4 3] Jifa«^te«;d^P.P;!b^^/<sJ; 

ommm^im ufcr / - Kit. i^^ttsw^ :^ 

[0 0 4 4] ±ErafB«i:l21ffi}*. mcmm(DMmVh 
[0 0 4 5] 

9. ^©X||6<j«tt}4i^V\ 



[HI] *IS§f!i^'e^fc5T7-KSr73^-rfliJiZ-ffi0 

[0 2] *ISBJ!»-^K«ictJeofcMa»i^*3(t5 

mmmiiL (mv) tetM (et) omm^^-r^yy 

[0 3] *ISBJ!»ffi®^Jil^»i^ttoT«ig$tLfc2o 
cD»«Mit::ffl-t-5««mfi (V) t^^oM^^^-f 

[BI4] Bi3T'ffiM$tvfc^»mi-M-r5m«^s 

[0 5] 3oro«?i;^^y^ 2o;SS«^WiPf 

^n^) (cMl-§-«?iSfcf3ro«{i (V) 

[0 6] -^immum:M^^xim^ritz3^(Dmm 
y^i^m-r?>~mmmc'o<DmiiL (v) tstw 

[0 7] S^i5Wffifig^*L. ttj«^ffiV>-ffc»5g$ 

[0 8] 0 7®»«?i&lcM-r5S?l&«j±t«FM(OH« 

[0 9] «tt^fflv^T®ii$tifc*l&B^};:«*Q5M« 

sii^ M1- 5 «««)± t «is?E^iS © M« ^^-r ^ 7 7 

[010] 0 9«m(-M-t-5m«i±i:^MroM«^ 

[W-^romB^] 

10 : r/- K 

1 2 : c^^;/^/^^^^^:f 

1 4 : ir y T»tt-J|Sf 

1 6 : mm\ 

1 8 : tt^«m 
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[0 3] 
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0.2-— 5X5cm, 5^?fe>^^y:? 
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1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 
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[0 8] 
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K*- T^!J*-^*IS ^iS^'J-N 84093 f-Vx 

T7«P*-a-*IS ^^'J+l 84109 y/Vh -f- t/^-V'i/v'/K^V'b'J'a.^ 2036 

-r:/ 2116 r^y*-^*ll ^^#1 84io9 y/vh 

^iyr-Y— 2700 S. 2029 E. 
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